Abstract
Introduction
Early in 2006 there was an opportunity to facilitate a course in Requirements Engineering (RE) within an organisational setting. The student cohort had undergone a comprehensive selection process for admission to a project management programme, and was to complete a variety of learning modules over an academic year. Each of these was delivered in a block mode format, with assessment due over a period of several subsequent weeks.
The students would not become practitioner REs. However, they would be expected to manage the RE process, the RE practitioners and the products of the RE effort. What was important was that they had an understanding of the characteristics of the domain at a high level and of the issues that are problematic in its practice. The course was developed to provide them with a foundation in subject matter while at the same time • exposing them to the inherent characteristics associated with real RE problems • addressing the knowledge required to solve them, implying a explicit focus on the skills related to higher order learning and strategies to develop a reflective understanding of the discipline. The learning environment was based on the Studio Learning model developed for the BE(SE) programme at Murdoch University [1] . Underpinned by research in cognitive psychology and adult learning theory, this model places the learner within an authentic context where the problem can only be tackled by engaging with the techniques required by the domain. The model adapts concepts in reflective learning advocated by Schön and others, and incorporates elements drawn from Problem-based Learning approaches to education.
The focus of this paper is on the reflective aspect of learning within that environment. Section 2 provides some theoretical background, while Section 3 introduces the context in which this work was undertaken. Section 4 tests the assumptions made in student learning (eg by [2] ) by exploring student journals. Section 5 draws some conclusions from these writings.
Learning as reflective
Mezirow [3] 's transformation theory describes a process of learning through critical self-reflection -using prior experience to understand a new or revised interpretation of that experience in order to guide future action, while Smyth [4] develops a four stage sequential model of reflection to describe, inform, confront and reconstruct experiences.
Learning in studios
Interest in reflective practice dates back to Dewey [5] and his work with experiential learning theories. He concluded that each (learning) experience influences the quality of future experiences -they are a dynamic continuum. Although there is as yet no authoritative educational explanation of teaching and learning centred on reflection [6] , some models of learning describe reflection as part of the process (eg [7] ). Consistent with the cognitive psychology [8] and social constructivism [9] perspectives, learning is presented as a process in which the learner creates knowledge through transformation of experience.
A rethinking about professional education has been triggered by ideas such as those of Argyris & Schön [10] . Although weaknesses and inconsistencies have been identified in their approach (eg [11] ), there is an emerging recognition that programmes for the professions need to provide opportunities for students to develop reflective skills and sensibilities, embedded as a normal part of the professional programme [12] . The success of this learning is based on factors including the adoption of strategies identified as contributing to reflection.
Environments for reflective learning are generally informed by the studio approach (itself modelled on the 19th Century atelier-based training at the Parisian Ecole des Beaux-Arts). The pedagogy underlying studios has its theoretical origins in social constructivism (that emphasises the collaborative nature of much learning), and is influenced by work in many strands of educational research and research in the IT disciplines (eg [9] , [13] ). Characteristics of the studio environment include:
• student work is organised primarily into complex and open ended problems • the ability to draw effectively on past experience, ia a key feature • critique is frequent, and occurs in both formal and informal ways [14] .
Learning through journals
Journals are a mechanism for processing the raw material of experience to integrate it with existing knowledge and create new meaning. Among its many purposes (eg to break habitual ways of thinking; to enhance the development of reflective judgment and metacognition; to increase awareness of tacit knowledge; to facilitate self-exploration and personal growth [15, 16] ), improving learning is a prime reason for including journals in the educational environment. Moon [17] and Carroll [18] discuss theories and research that support a number of assumptions about learning from journals:
• learning is improved by articulating connections between new and existing knowledge • the reflection required encourages deep rather than surface learning • they accentuate favorable learning conditions -demanding time and space for reflection, encourage independent thought and ownership, enable expression of feelings, and provide a place to work with ill-structured problems. Thus several themes prevalent in adult learning are enhanced by the use of journals. They are a less formal, less threatening way for older reentry learners to approach writing in a course -to 'talk' in a way they might not in class [19] . The journal becomes a critical ingredient in meaning making, enabling learners to articulate connections between new information and what they already know. This personal engagement adds a necessary affective element to the learning process.
However, Ducharme & Ducharme [20] point to the fact that little research had been conducted on the outcomes achieved through reflective journal writing. Sinclair & Woodward [21] 
The learning context
The teaching block for the RE module was based on full-time attendance over five consecutive days (although after-hours meetings also took place). Underpinned by the PBL model of learning [12] , the cohort of 14 was provided with an overarching task (the group assignment, due one week later). Students needed to work in teams to learn what was required in order to complete this by the due date, with the product of each group integrated into a single artefact. The lecturer acted as a resource in addition to those provided physicallyaccess to appropriate web sources, a reader and a selection (about 15) of texts available within the workspace as a 'Studio Library'.
Modern learning models acknowledge that students bring a complex assortment of beliefs, past experiences and expectations to a learning situation, and that these influence the approach to learning they take. This student cohort was mature -the youngest approaching 30 years, the oldest in his mid-50s. Lindeman [2] , strongly influenced by the work of Dewey, laid the cornerstones for a theory of adult learning. His andragogical (as opposed to pedagogical -pertaining to children) model is based a number of assumptions adult learners bring to the learning environment. These include the need to know; the learner's self-concept and readiness to learn; the role of the learners' experiences and their orientation to learning. As an examination of the journals completed within this learning environment shows, this cohort exhibited very strong characteristics in these areas. At the commencement of the course students completed the ASI (Approaches to Study Inventory) [24] . This is one of the most widely used questionnaires on student learning in higher education, and addresses a range of concepts, including motivation and study methods (see Table 1 ) as indicators of learning either at surface level (eg just to pass) or deeply (eg for understanding).
The results for this cohort are shown in Figure 1 . While most students exhibited moderate Meaning Orientation (MO) (mean 2.59 -highest possible score is 4) many also exhibited significant Reproduction Orientation (RO) (above the mean of 1.81). Based on research undertaken (eg in Finland [25] ) some of these students would be classed as strongly coherent in their approach to study (eg, students 1, 2, and 11). However, a considerable number of the cohort shows orientation dissonance, where scores for MO and RO are close. An examination of the journal entries provides possible interpretations for why this is so. A high level of dissonance indicated, in the Finnish study, an individual student's study habit problems and lack of (metacognitive) skills to evaluate study practices and quality of learning. 
The student voice
Journal entries were examined to test the assumptions made by Lindeman regarding adult learning. Entries were documented in several ways -task description added to an activity log were often reflective, while each day's journal entry was completed by addressing the following questions: What did I achieve? What issues did I have? What can I do to address these issues? from the perspective of learning, personally and in the group.
Barriers to learning
At the heart of learning through journal writing is reflection, the process of exploring events or issues and accompanying thoughts and emotions. However, barriers to reflection, and journals as a means to expressing this are identified in the literature: resistance may be due to attitudinal or situational barriers [22, 26] as well as attempts to 'play the game' [27] . In addition the 'culture' of the learning environment may not support journal writing as a strategy. 
4.1.2: Situational barriers:
The strong motivation the cohort exhibited reduced the importance of lack of time and overconcern with spelling and grammar as a barrier to journal writing -it was assessable, therefore would be completed. This is not to say students were not concerned about situational aspects of the programme:
Alex -I am also very lonely being away from the family and this is contributing to a poor attention span

4.1.3: Playing the game:
Awareness that the writing will have an audience, particularly a teacher or external assessor in a certain power relationship to the learner, may inhibit thought, encourage self-censorship, and shape what is written. The learner may 'play the game' [36] and give the assessor only what the course requirements demand:
Colin -my journal entries from Wednesday onward appear to be shallow platitudes (perhaps aimed at pleasing the assessor). Yet they are sincere Herbert -[I] ensure that the issues are indicated in my journal for [the teacher]'s knowledge Fritz-no issues or is it easier to write no issue? However, if I have issues with everything then I need serious psychological help
Learning through reflection
The strongest theme to emerge from the journal enties was student perception of the task itself -for some a pleasing experience, for others less so:
Henry -author does not recall having tried to reflect deliberately either during or after a learning event to enhance the experience Paul -it revolves around opening ones self up (potentially for criticism) and has never been something I enjoyed or found easy Morris -not many of us were willing to discuss the journal any more. I think the reason that we've gone cold on it is because such introspection is not a normal practice in our lives, nor is it one we have perhaps actively contemplated (whereas other subjects on this course will not catch us by quite such surprise)…I'll be interested to read what I write in my conclusion. This 'learning journey' has been a very different experience for me
Self-concept:
Several of the students felt the need to describe themselves. This could be seen as providing context for the journal entries. Another interpretation acknowledges the power play of such declarations -an undercurrent during the course was awareness that within the organisation each member of the cohort was in a position of some power. 
Reflection on reflection
Among the many benefits of journal keeping, the aspect that consistently emerges as a special strength is its value in assisting students to discover personal meanings -students were required to reflect on their journal entries and sum up their learning experience. As the following excerpts show, perceptions were both positive and negative. However, almost in spite of themselves, students gained from the experience: Carl 
Conclusion
Schon suggests that wisdom can be learnt by reflection on dilemmas that are encountered in practice and that by using reflection-on-action practitioners can continue to develop their practice. This reflective transfer enables the learner/practitioner to carry some explicit theory to new situations where it can be tested, found valid and interesting, or reinvented.
Examination of journal entries indicates that, although Lindeman's assumptions about barriers to adult learning are valid, students have benefited from an approach that has a strong emphasis on reflection. 
